In recent years, macroprudential policy has become an increasingly active policy area. Many countries have adopted it as a tool to safeguard financial stability, in particular to deal with the credit and asset price cycles driven by global capital flows. This paper reviews the use of key macroprudential instruments and capital flow measures in 13 Asian economies and 33 economies in other regions since 2000, and constructs various macroprudential policy indices, aggregating sub-indices on key instruments. Asian economies appear to have made greater use of macroprudential tools, especially housing-related measures, than their counterparts in other regions. The effects of macroprudential policy are then assessed through an event study, cross-country macro panel regressions and bank-level micro panel regressions. The analysis suggests that macroprudential policy and capital flow measures have helped curb housing price growth, equity flows, credit growth, and bank leverage. The instruments that have been particularly effective in this regard include loan-to-value ratio caps, housing tax measures, and foreign currency-related measures. JEL Classification Numbers: G28, E58
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I. INTRODUCTION
Since the mid-2000s, capital flows to Asia have surged and become increasingly volatile, recording a boom from 2006Q4 to 2007Q3, followed by a sharp decline during the Global Financial Crisis (GFC), and another upswing from 2009Q3 to 20012Q3 that came to an end more recently (Figure 1 ). The post-crisis rebound of inflows was largely driven by robust regional growth, accommodative monetary policy in the United States and Europe, as well as by a structural shift in portfolio allocation towards emerging markets (IMF, 2011) . The strong inflows led to a gradual buildup of financial imbalances, as credit growth and asset prices soared (Figures 2 and 3 ).
Managing sizable capital flows and the associated financial risk has been a major challenge for policymakers in Asia, as monetary policy alone has proven to be an insufficient tool, for a number of reasons. In an open economy, raising the policy rate to dampen overheating pressures may induce even more capital inflows and exacerbate the financial stability challenge. Besides, monetary policy has an economy wide impact, and can often be too costly to address sector-specific overheating. Furthermore, when asset price and inflation cycles diverge, monetary policy may face a difficult dilemma.
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These considerations have given rise to the increasing usage of a new policy instrument, macroprudential policy, which quickly became an important area of academic and policy discussion (Figure 4) . 2 For more discussion on policy dilemmas when economic and financial cycles diverge, see IMF(2013b). 2001Q1  2001Q3  2002Q1  2002Q3  2003Q1  2003Q3  2004Q1  2004Q3  2005Q1  2005Q3  2006Q1  2006Q3  2007Q1  2007Q3  2008Q1  2008Q3  2009Q1  2009Q3  2010Q1  2010Q3  2011Q1  2011Q3  2012Q1  2012Q3 (Year-over-year percentage change; simple average) Macroprudential policy has been defined as "the use of primarily prudential tools to limit systemic risk-the risk of disruptions to the provision of financial services that is caused by an impairment of all or parts of the financial system, and can cause serious negative consequences for the real economy" (IMF, 2013) . It includes a range of instruments, such as measures to address sector-specific risks (e.g., loan-to-value (LTV) and debt-to-income (DTI) ratios), counter-cyclical capital requirements, dynamic provisions, reserve requirements, liquidity tools, and measures to affect foreign-currency based or residencybased financial transactions. Even though macroprudential policy has been used intensively in Asia, empirical evidence on its effectiveness remains scant. This is partly due to the difficulty of quantifying various macroprudential measures, and partly because macroprudential policy has typically become active only in recent years. This paper provides new evidence on the use of macroprudential policy in Asia and its effectiveness. Using a newly built database, we review the use of key macroprudential instruments and capital flow measures in 13 Asian economies and 33 economies in other regions since 2000, and construct various macroprudential policy indices, aggregating sub-indices on key instruments. These indices are then used to evaluate the overall macroprudential policy stance and its interaction with monetary policy, as well as to explore its effects through an event study, cross-country macro panel regressions, and bank-level micro panel regressions.
The rest of the paper is organized as follows: Section II presents the literature review; Section III describes the key macroprudential instruments and shows stylized facts on their use across regions; Section IV presents newly constructed indices of macroprudential policy and capital flow measures and their interaction with monetary policy; Section V assesses the effectiveness of macroprudential policy using an event study as well as macro-and micro-panel regressions; Section VI concludes.
II. LITERATURE REVIEW
Theoretical work on macroprudential policies has proliferated in recent years. Two approaches can be broadly identified in the literature. One highlights that individual pricetaking agents tend to "over borrow" without internalizing the full general-equilibrium impact of their decisions, and shows how macroprudential policy can induce agents to internalize such negative externality (Korinek, 2009 , Bianchi and Mendoza, 2010 , Jeanne and Korinek, 2010 , and Bianchi, 2011 . The second focuses on the role of macroprudential policies in dampening the procyclicality caused by financial frictions 3 and, therefore, in mitigating the cyclical effect of macroeconomic shocks. This strand of research provides an analytical framework where the optimal combination of monetary policy and macroprudential policy can also be studied. 4 While the theoretical literature assumes that macroprudential tools effectively meet their objectives, this is still an unsettled issue in practice. Recently, a number of empirical studies have tried to assess the effectiveness of macroprudential policies on a sample of countries from different regions, notwithstanding the challenge of quantifying policy measures. Overall, most of this empirical literature indicates that some individual macroprudential instruments, such as LTV and DTI ratios, reserve requirements and dynamic provisioning, have been effective in curbing excessive credit and asset price growth. Lim and others (2011) review the use of key macroprudential instruments in 46 countries up to 2010 and estimate the effectiveness of individual instrument tightening in reducing procyclicality of financial risks, and conclude that many of the frequently used instruments have been effective in lowering systemic risks. Arregui and others (2013) extend the analysis to 2011Q4, focusing on the direct impact of the macroprudential policy stance, as opposed to policy changes on macroeconomic variables. They find that the benefit of macroprudential policies is to increase financial resilience and reduce the probability of crisis and output loss in the event of a crisis, while resulting in higher intermediation costs and lower long-run output. Kuttner and Shim (2012) , using indices of housing-related measures for 57 countries in 1980-2011, conclude that macroprudential policies are effective in dampening housing prices and credit. Beirne and Friedrich (2013) , instead, find a limited effect of macroprudential policies on capital inflows in 39 countries over 1999 -2009 . Ostry and others (2011 show that foreign exchange (forex) related instruments and capital controls can reduce the share of forex lending in domestic credit, while other prudential measures seem to be effective in dampening aggregate credit booms. Dell'Ariccia and others (2013) provide illustrative evidence that macroprudential policy can contain credit booms and limit the adverse consequences of busts.
Empirical studies have also focused on specific regions. For example, Vandenbussche and others (2010) have assessed the impact of macroprudential policies on housing prices in emerging Europe. Tovar and others (2012) have focused on Latin America. On Asia, a few country-specific case studies have been conducted (e.g., Hong Kong Monetary Authority (2011) on Hong Kong SAR and Kang (2011), Bruno and Shin (2013) on Korea. However, no comprehensive empirical analysis has been carried out for the entire region, despite its heavy use of macroprudential policy.
III. THE USE OF MACROPRUDENTIAL AND CAPITAL FLOW MANAGEMENT POLICIES IN ASIA AND OTHER REGIONS
Country authorities in Asia and other regions have used a variety of policy instruments to mitigate systemic risks in the financial sector and influence capital flows. These instruments can affect macro-financial variables via different transmission channels; see IMF (2013b) for detailed discussions. The toolkit has typically included the following:
 Housing-related measures mainly directed to address risks in the housing market. These include LTV ratios, DTI ratios, imposing higher risk weights on mortgage loans in the calculation of capital-asset ratios, requiring larger loan loss provisions on mortgage loans, and housing-or land-related taxation.

Consumer loan measures, such as debt service limits on credit cards and personal loans.
Credit limits, such as explicit ceilings on banks' credit growth or their loan-to-deposit ratio.
 Capital measures, including countercyclical capital requirements and restrictions on profit distribution.
 Dynamic provisioning, which requires banks to build a cushion of reserve provisions during the upswing phase of the business cycle.
Reserve requirements on deposits in local currency. These impose a cost on banks and are expected to increase the spread between lending and deposit rates as banks pass on increased costs to their customers, leading to a decline in deposit supply and/or a contraction in loan demand and, ultimately, a reduction in credit. Although typically categorized as macroprudential policies in a number of studies (e.g., IMF, 2013b; Tovar and others 2012), reserve requirements are often also used as a monetary policy instrument in some emerging economies, including in Asia.
Other liquidity tools, such as the minimum core funding ratio requiring banks to hold sufficient retail and longer-dated wholesale funding, or other liquidity ratio requirements.
Measures to discourage transactions in foreign currency, such as broad limits on foreign currency borrowing, specific reserve requirements on foreign currency deposits or additional provisioning requirements on forex lending.
Residency-based capital flow management measures which affect cross-border financial activity discriminating on the basis of residency. Examples of these types of measures-which are often referred to as capital controls-are unremunerated reserve requirements on non-resident deposits, withholding tax or restrictions on non-resident holdings of domestic assets.
To unveil evidence on of the use and effectiveness of macroprudential and capital flow management policies in Asia and other regions, a new comprehensive database was constructed, covering at a quarterly frequency all the major prudential measures adopted in 13 Asian economies and 33 countries from other regions from 2000Q1 to 2013Q2.
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The database draws from a variety of sources, including information reported in Lim and other (2013) , documents posted on national central banks' or national banking supervisors' websites such as annual reports and financial stability reports, the Annual Report on Exchange Arrangements and Exchange Restrictions (AREAER) database, as well as several country level and regional studies.
Given that the specifics of policy actions differ significantly across economies and over time, categorizing them consistently and quantifying the strength of each policy measure appears to be out of reach. Hence, instead of coding numerically each regulation change through an arbitrary assessment, a simple binary variable is created, taking on value 1 for tightening actions and -1 for loosening ones. Overall, 353 episodes of policy tightening and 125 of loosening are identified over the period across different regions. Of these, 139 tightening and 41 loosening policy actions took place in Asia.
Housing-related macroprudential measures have been used quite extensively in Asia, and, on average, more than in other individual regions ( Figure 5 , panel 1), probably because several Asian economies have faced overheating housing markets. LTV tightening episodes have occurred more than twice as much as in Central and Eastern Europe/Community of Independent States (CEE/CIS) and advanced Europe and North America. Tightening episodes have been far more frequent than loosening both in Asia and in other parts of the world, on average. The LTV ratio is the type of measure that has been used most actively among housing-related measures, including in Asia. Changes in reserve requirements on local currency deposits have also been quite common across regions, probably reflecting the fact that in some economies reserve requirements are used as monetary policy measure ( Figure 5 , panel 2). Loosening episodes have been slightly less frequent than tightening over the period considered. Credit limits, dynamic provisioning, liquidity tools, consumer loans and capital measures have been utilized frequently neither in Asia nor in other regions ( Figure 5 , panels 3 and 4).
Unsurprisingly, measures to discourage transactions in foreign currency have been heavily used in CEE, given that forex-denominated or indexed loans were very common in the region (Vandenbussche and others, 2012) . They have also been utilized quite extensively in Latin America-as illustrated also in Gilbert and others (2011) and Tovar and other (2012) -but less frequently in Asia. Residency-based capital flow management measures have been actively employed especially in Latin America, but also in Asia.
For most measures and across regions, tightening episodes have been more frequent after the global financial crisis than before ( Figure 6 ). Policy loosening typically occurred around the time of the global financial crisis and ensuing great recession.
IV. CONSTRUCTING AN INDEX OF MACROPRUDENTIAL AND CAPITAL FLOW MANAGEMENT POLICIES
The stylized facts on the use of macroprudential and capital flow management policies discussed above show that multiple tools have been used across regions, often over the same time period. For analytical purposes and empirical analysis, it is then useful to construct aggregate indicators summarizing all these different policies actions. Hence, we create two main indices of macroprudential policies and capital flow measures.
Conceptually, the prime difference between macroprudential policies and capital flow measures is the objective. As discussed in IMF (2013c), "capital flow measures are designed to limit capital flows. Macroprudential measures are prudential tools that are designed to limit systemic vulnerabilities. This can include vulnerabilities associated with capital inflows and exposure of the financial system to exchange rate shocks. While there can therefore be overlap, macroprudential measures do not seek to affect the strength of capital flows or the exchange rate per se."
Given that the objective of certain measures cannot be unambiguously observed a priori, any classification for empirical purposes implies some degree of judgment. Here, we try to stick as closely as possibly to the broad definitions provided in IMF (2013c) and construct two main indices of macroprudential policies (MPP) and capital flow measures (CFM) by summing individual policy action dummies as follows.
The MPP index aggregates two subsets of policy actions:
 Housing related measures, including LTV and DTI ratios, higher risk weights requirements on mortgage loans, larger loan loss provisions requirements on mortgage loans, and housing-or land-related taxation.  Non-housing related policies, including reserve requirements on deposits in local currency, consumer loan measures, credit limits, capital measures, dynamic provisioning, and liquidity tools.
The CFM index summarizes measures aimed at discouraging transactions in foreign currency as well as residency based capital flow management measures. To get a sense of how macroprudential and capital flow management policies built up and evolved over time, we look not only at changes in policies, but also at indicators of the policy stance, obtained by cumulating policy actions over time. One caveat is that the sample starts in 2000, so that the impact of pre-2000 actions on the overall stance is not taken into account. Also, since our action indices treat all tightening or loosening episodes alike, regardless of their magnitude, the cumulative index over time is, admittedly, an imperfect indicator of macroprudential policy stance, which to some extent may bias cross-country comparisons. For example, Asian policy makers tend to make more frequent but smaller policy changes than their Latin American counterparts. Hence, the cumulative MPP and CFM indices over time might overestimate the difference in stance between Asia and Latin America. Despite these caveats, the cumulative indices suggest some interesting stylized facts.
As Figure 7 shows, there has been a structural tightening of the MPP stance over time, as macroprudential policies have been increasingly used, especially after 2006. This has been especially the case in emerging economies that have experienced large capital inflows and housing and credit booms. MPP has also been used as a counter-cyclical tool. In fact, at the height of the global financial crisis in 2009, MPP was loosened in most regions, and then tightened again when capital flows resumed in 2010, after monetary policies in advanced economies became exceptionally accommodative. Asia stands out for its comparatively tight MPP stance. This may partly reflect Asia's intense pressure from credit and asset price booms. 
<------Loosening
Tightening --------> There has been a general tightening in capital flow measures too (Figure 8 ). They have also been used counter cyclically, in particular in Latin America, where the tightening was most significant after Quantitative Easing (QE) was introduced. In Asia, CFM measures have been gaining traction, even though relatively closed financial accounts have often limited the need for them.
In addition to regional differences, MPP and CFM stances also vary significantly within Asia (see Appendix II for details). Advanced Asian economies (Australia, Hong Kong SAR, Korea, New Zealand, Singapore and Taiwan Province of China) have relied more on domestic prudential measures than capital flow measures, especially Hong Kong, Singapore, and to a less extent New Zealand. Given that these economies have typically experienced housing price pressures, the prudential instruments mostly used have been caps on LTV and DTI ratios, as well as housing tax measures. In contrast, Korea has been an active user of both MPP and CFM measures. In addition to frequent implementation of housing measures, Korea has also imposed a levy on bank non-deposit forex liabilities and a ceiling on bank forex derivative positions to dampen capital flows. China and India have been heavy users of domestic prudential policy tools, especially reserve requirements-which, in fact, are used as important monetary policy tools-and housing measures. Similarly, ASEAN economies have relied mostly on domestic prudential tools, and the use of capital flow measures has largely been limited to reserve requirement on forex deposits, except for Indonesia and Thailand, where restrictions on bond holding period or withholding tax for foreigners were implemented
Overall, based on the indicators the stance of MPP and CFM implementation appears to be lower in ASEAN compared to the rest of Asia, possibly reflecting in particular the lower pressure on housing prices in recent years. 
Tightening --------> 1 Index summing up foreign currency and residency-based measures. Average across countries within country groups.
The MPP and CFM stance indices also allow us to get a sense of the interaction between macroprudential and capital flow management policies and monetary policy over time. In advanced Asia, where monetary policy is in some cases constrained by the exchange rate regime (i.e., Hong Kong SAR and Singapore), policy makers have increasingly relied on macroprudential measures to dampen the effect of strong inflows ( Figure 9 , panel 1). In emerging Asia, instead, macroprudential tools and monetary policy have been complementing each other ( Figure 9 , panel 2). They were both tightened before the GFC to counter economy-wide overheating, significantly eased when the crisis hit, and then tightened again after capital flows resumed in 2010. Macroprudential and monetary policies moved together when asset price and CPI inflation cycles coincided and the two policies reinforced each other in dampening aggregate demand. However, in 2012, when headline inflation moderated significantly (by more than 2 percentage points on average) but financial imbalances continued to build up in Asia with strong capital inflows, many central banks lowered policy rates while keeping tight MPP and CFM stances.
V. ASSESSING THE EFFECTIVENESS OF MACROPRUDENTIAL AND CAPITAL FLOW MANAGEMENT POLICIES IN ASIA
A
. An Event Study
To test the effectiveness of macroprudential and capital flow management policies in Asia, a simple start is to consider an event study that looks at how macroeconomic variables have Overall, we find indication that these policies actions have had an impact on credit growth, housing prices, and non-resident portfolio equity inflows, although with some lag, with the size of the effect depending on the policy instrument.
The analysis suggests that MPP tightening has curbed credit growth in Asia, but the impact was not very large. Across 110 episodes of MPP tightening in Asia, on average, credit growth started to fall after one quarter and was two 2 percentage points below its peak after six quarters-a decline that does not seem very sizable, considering the extremely high credit growth rates in the run-up period (Figure 10 panel 1) . Tighter CFM was not followed by a reduction in credit growth, on average, across 29 episodes of tightening of the CFM index. MPP tightening was typically followed by a decline in real housing price growth in Asia (Figure 10 panel 2) . Within the range of MPP measures, those specifically related to housing have been associated with a sharper fall in price growth. Indeed, across 66 episodes of tightening of the housing index, price growth was, on average, 5 percentage points below its peak after five quarters; this effect is over twice as large as that of the average MPP measure. Housing price growth also became typically more subdued after CFM-tightening measures, although the size of their impact appears smaller than that of housing-related policies.
A tightening of the CFM index was on average followed by a decline in non-resident portfolio equity inflows, but not in debt security inflows (Figure 10 panels 3 and 4) . MPP tightening, instead, was not associated with any subsequent reduction in either equity or debt security inflows.
B. The Impact of Macroprudential and Capital Flow Management Policies on Macroeconomic Variables
The event study provides an indication of how macroeconomic variables, such as credit, housing prices and capital flows, behave after episodes of tightening of macroprudential and capital flow policies. However, it does not control for other policy measures and factors that may also have affected movements in these macroeconomic variables. Therefore, we estimate a multivariate econometric model to isolate the impact of MPP and CFM measures alone. This is important especially because in some periods, macroprudential and monetary policies were moving in the same direction, as discussed above.
The existing empirical literature on the effectiveness of macroprudential policies has typically focused on the impact of individual instruments on macroeconomic variables. In practice, though, multiple policy tools are often used at the same time, making it difficult to ascertain the contribution of each particular policy instrument to the final macroeconomic 7 Unlike standard event studies which tend to focus on a very short time window, the analysis covers the 6 quarters before and after a change in MPP or CFM to allow for lags in the macro-financial variable response. outcome. Therefore, the econometric analysis in this paper relies primarily on aggregate indices and sub-indices of macroprudential policies. As a complement, we also test for the effect of individual tools in order to get a better sense of which among them appear to be most effective.
The main model specification is designed to investigate how macroprudential policy actions can affect relevant macro-financial variables (i.e., credit growth, housing prices growth, and capital inflows), controlling for demand pressures-measured by GDP growth-, domestic interest rates, and relevant global factors. In addition, an alternative model specification is estimated for credit growth, to assess how the MPP stance (i.e., cumulative MPP actions) affects the procyclicality of credit growth (i.e., the response of credit growth to changes in GDP growth), as in Lim and others (2011) . Credit booms often occur when credit growth deviates from its equilibrium path based on fundamentals. As shown in the "financial accelerator" mechanism, financial frictions in an economy can amplify the impact of macroeconomic shocks on credit, leverage, and asset prices. The stringency of macroprudential regulation-measured by the MPP stance-is expected to curb leverage and thereby credit growth procyclicality. To isolate this effect, the cumulative MPP index is interacted with GDP growth. The associated coefficient would suggest how much credit growth will be mitigated for a given GDP growth rate due to the MPP stance. Both models are specified as fixed-effect dynamic panel regressions:
The dependent variable Y is the relevant macroeconomic variable (either real credit growth, or real housing prices growth, or capital inflows). Ci refers to the country fixed effect, which is meant to capture country-specific factors, such as institutional variables.
MPP and CFM indices are the MPP or CFM action indicators, respectively. Two sub-indices are also used in alternative model specifications: House (summarizing housing measures) and MPP excluding housing. Since the event study has hinted at a lagged impact of the measures, these indices are typically lagged, to allow time for policy transmission. The specific number of lags retained in practice is based on their empirical significance.
Country-specific and global variables are included among the regressors. Xitk refers to country-specific factors. In the credit growth equation, they include real GDP growth, as a proxy for credit demand, and the money market rate, as the monetary policy indicator. In the equity flow equation, the change in nominal effective exchange rate (NEER) is added as an additional control. Zt refers to global factors, proxied by the level of the VIX index (in logs) 9 as well as its change, as indicators of global risk appetite. Git is the year-on-year GDP growth rate, interacted with the stance of macroprudential policy.
Estimating the above equation presents two main challenges. First, given the dynamic setting, the standard Ordinary Least Square (OLS) fixed-effect estimator is biased, because after the within transformation, the demeaned lagged dependent variable is correlated with the demeaned residual. Second, macroprudential and capital flow management policies are endogenous, since they are typically designed and implemented in response to financial risk. For example, countries experiencing faster credit growth are more likely to introduce tightening measures. To address the former issue and mitigate the latter, we use the ArellanoBond GMM procedure, in which the equation is estimated in first differences, with lagged levels used as instruments. It should also be stressed that reverse causation is likely to yield an attenuation bias in the present context, since tighter macroprudential policies are expected to reduce credit or housing price growth, while strong credit or housing price growth is expected to increase the likelihood that macroprudential policies be tightened. Therefore any significant negative coefficient should provide a lower bound for the (absolute value of the) "true" coefficient.
Real credit growth refers to CPI-deflated nominal credit growth (year-on-year growth of claims to private sector). Real housing price growth is the year-on-year growth of the real housing price index.
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Equity flows are quarterly EPFR equity inflows in percent of GDP. Data on real GDP growth, inflation, credit growth, money market rates and lending rates are from the IFS database. Data on EPFR equity flows and VIX are from Haver Analytic Inc. The unbalanced panel covers 46 countries from 2000Q1 to 2013Q1. The model is estimated both for the entire sample including economies from different regions and for a sample of 13 Asian economies.
Impact of macroprudential and capital flow management measures on credit growth
The results on the full sample estimates suggest that on average, CFM tightening reduces credit growth by 0.5 percentage points at a one-quarter horizon and by 1.2 percentage points at a one-year horizon, while MPP tightening does not have a significant dampening effect on credit ( Note: Numbers in brackets refer to P-values.*,** and *** denote statistical significance at 10 percent, 5 percent and 1 percent confidence levels.
non-housing-related MPP measures indicate that while the latter have an insignificant impact, housing measures reduce credit growth by 1.2 percent on average at a one-quarter horizon and by 2.6 percentage points at a one-year horizon (Table 1 , column 2). The estimated coefficient of the CFM index remains significant, with a similar magnitude. As expected, credit growth also responds positively to GDP growth, and negatively to interest rates and global risk aversion. In the more recent period, housing measures have retained a significant and negative impact on credit growth, while the estimated coefficient of CFMs is no longer significant, keeping in mind that inference becomes based on a rather small sample, however. Furthermore, in the second half of the sample period credit growth seems to have been driven more by global push factors and less by domestic pull factors, as shown by the larger (in absolute value terms) coefficient on the VIX and the smaller coefficient on GDP growth. CFM measures are not significantly effective during this period (Table 1 , column 3). The money market rate is also estimated to have had a higher impact in recent years, possibly reflecting a strengthened monetary policy transmission mechanism. For the Asia subsample, housing-related measures are also found to be effective over the entire period, although the impact is estimated to be smaller compared to that found for the full country sample. On average, they are estimated to reduce credit growth by 0.7 percentage points at a one-quarter horizon and 1.5 percent at a one-year horizon (Table 1 , column 4).
In addition to the direct impact of macroprudential and capital flow management actions, we also look at the effect of the cumulative MPP index, that is, the MPP stance, on the procyclicality of credit growth. Taken at face value, the results suggest that for the whole country sample, MPP measures are effective in dampening the procyclicality of credit growth. Indeed, while a 1 percent increase in GDP growth leads to a 0.48 contemporaneous percentage point increase in credit growth, an existing MPP measure mitigates such an increase by -0.05 percentage points on average, so the elasticity of credit to GDP growth (i.e., the procyclicality) is reduced by 10 percent at one-quarter horizon, and about 20 percent at a one-year horizon (Table 2 , column 1).These estimates seem to imply rather large effects, especially for countries with stringent MPP stances. In more recent years, the marginal effect of MPP seems to have been smaller (Table 2 , column 2). For Asia only, the marginal effect of MPP is somewhat smaller than for the full country sample (Table 2 , column 3) but, in terms of reducing the overall elasticity of credit growth to GDP growth, it is actually larger given Asia's comparatively tighter stance. Indeed, when accounting for the fact that Asia has a higher average policy stance (2.7) than other regions (1.3), the estimates would suggest that on average, macroprudential policy has reduced procyclicality by 27 percent in Asia, compared to 13 percent in other regions.
Impact of macroprudential and capital flow management measures on housing prices
In housing price growth regressions over the full sample, the estimated coefficient of CFM measures is highly significant, indicating that capital flow measures are effective in dampening real housing price increases (Table 3 , column 1). This seems to be driven by the CEE/CIS countries, 11 where mortgage loans have been mostly in foreign currency. Taken at face value, the estimates imply that on average, a tightening action reduces the house price increase by 2.6 percentage points at a one-quarter horizon. By contrast, and somewhat surprisingly, the estimated coefficients on housing and non-housing MPP measures are found insignificant. However, for the sample of Asian economies only, housing measures are highly significant, and reduce house price growth by close to 2 percent at a one-quarter horizon (Table 3 , column 2). In advanced Asia, including Hong Kong SAR, Singapore and 11 Capital flow measures are shown to be ineffective when estimating the sample without CEE/CIS countries. Note: Numbers in brackets refer to P-values.*,** and *** denote statistical significance at 10 percent, 5 percent and 1 percent confidence levels.
Korea where macroprudential and capital flow management measures have been heavily used, both housing and CFM measures are found to be significant (Table 3 , column 3).
12
On average, a tightening on housing measures in these economies reduces housing price increases by 0.7 percentage point, while a CFM-tightening measure has a 1.5 percentage point impact.
Impact of macroprudential and capital flow management measures on portfolio flows
The estimated regression suggests that for the full sample, CFM measures have a small negative effect on the equity-inflows-to-GDP ratio (Table 4, column1) . The estimated impact is of similar magnitude for the entire period and in more recent years (Table 4 , column 2). For the Asia subsample, CFM measures do not seem to be effective (Table 4 , column 3). This is not surprising, given that CFM measures are not widely used in Asia, and very often focus on banking inflows rather than portfolio inflows. However, non-housing related MPP measures have some significant effect on dampening equity inflows. Consistent with the findings from the event study on Asia, CFM and MPP measures were not found to have any significant impact on debt securities inflows for the region or the full sample.
To sum up, the analysis suggests that credit growth has been mitigated by capital flow measures in the average sample country, but not in Asia, where only housing-related macroprudential policy actions have been effective. A complementary measure-by-measure analysis suggests that the effectiveness of housing measures there has been driven by caps on LTV ratios and tax measures.
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Another finding from the analysis above is that capital flow measures seem to have been effective in containing housing price growth in the average country in the full sample. This does not hold for the average Asian economy, where, by contrast, housing measures are found to have dampened housing price growth. In advanced Asia, both housing measures and CFM measures have been effective. Among housing measures, complementary (unreported) analysis tentatively points to tax measures as the most effective tool in curbing housing price increases. Finally, as regards portfolio inflows, capital flow measures appear to have been effective in dampening equity-but not debtinflows in the full sample, but not in Asia. This effect on equity inflows appears to have been driven by currency-based measures rather than by residence-based measures.
The results from the panel regressions above need to be interpreted with caution. First, the estimated coefficients indicate the average treatment effect in the sample, while in practice, the effect of macroprudential policy may vary cross countries-similar to the different degree of monetary policy transmission-, and also across measures. Second, the policy action index does not differentiate the degree of tightening or loosening, and therefore may distort the results although the bias is a priori unclear. Lastly, since macroprudential and capital flow measures have only been adopted in recent years, the time series underlying our analysis remain relatively short, preventing a proper analysis of their dynamic (short-versus long-term) effects. Longer time series will be needed to further support these findings.
It is also important to note that macroprudential policy can reduce systemic vulnerabilities without this necessarily being captured in the aggregate outcome variables investigated in this study. For instance, FX-related measures can conceivably contain currency and liquidity mismatches within the banking system without this having a strong effect on loan growth or local asset prices. Similarly, capital measures can increase resilience to shocks even if they do not constrain loan growth.
C. The Impact of Macroprudential Policies on Banks in Asia
Firm-level analysis is conducted as a complement to the empirical investigation above. The micro analysis allows to assess the impact of macroprudential instruments on the balance sheets of financial institutions and to study whether their response to changes in macroprudential regulation depends on their characteristics. Moreover, it can be used to investigate the effects of macroprudential policies on variables for which aggregate data are typically poor (e.g., bank leverage).
The empirical analysis covers an unbalanced panel of 74 banks from 11 Asian economies between 2000Q1 and 2012Q4. Quarterly bank data are obtained from Bloomberg. Two alternative models are estimated, with loan growth and leverage as dependent variables, respectively.
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Impact of macroprudential and capital flow management measures on Asian banks' loan
The model specification for bank loan growth is designed to investigate how changes in macroprudential policy affect loan and draws on the empirical literature on the response of credit supply to monetary policy shocks (Kashyap and Stein, 1995; Kishan and Opiela, 2000 , Gambacorta, 2004 , Altunbas and others, 2002 , 2009 , Olivero and others 2011 .
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The baseline estimated model is as follows:
With the index j referring to the bank, k to the country, and t to the time period. refers to loans excluding non-performing loans-whose growth rate is therefore the volume of new loans-is the monetary policy indicator (the money market rate), Y is the gross domestic product, which is included to control for country-specific loan demand shifts.
is the VIX index, used as a proxy for global risk appetite. and are the MPP or CFM action indicators, respectively. Contemporaneous and different lags of the MPP and the CFM indices were entered in the regressions, and the specific number of lags was selected based on their empirical significance. X refers to individual bank characteristics that may have an impact on lending supply (e.g., the capital ratio or the deposit-to-loan ratio). The model allows for fixed effects across banks, as indicated by the bank-specific parameter θ , which controls for other bank specific features that remain quite stable over the estimation period, and for country effects, as indicated by the parameter ν .
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Extensions of the models include interaction terms that are the product of the macroprudential policy indicator and bank-specific characteristics.
The baseline model has been estimated using the difference GMM estimator suggested by Arellano and Bond (1991) . In this GMM estimation, instruments are the lags of the dependent variable, bank-specific characteristics included in each equation, and the lagged MPP and CFM indices. GDP growth, the VIX, and the monetary policy variable are considered as exogenous variables. To check for robustness, the baseline model is re-estimated using Arellano and Bover (1995) , Blundell and Bond (1998) system estimator, which combines the regression difference with the regression in levels to increases both consistency and efficiency compared to the difference estimator.
Estimation results are presented in Table 5 . Changes in economic activity have the expected positive and significant effect on bank lending, as better economic conditions increase demand for credit. The positive and significant coefficients of the tier-1capital ratio (Tier1) and deposit-to-loan ratio (Deposit/Loan) indicate that well-capitalized banks and those with higher availability of deposit funding relative to their existing loan portfolio are more likely to expand credit supply. Changes in the VIX and interest rates are found to have the expected negative sign, but their coefficients are typically not significant.
The MPP index of macroprudential policy is found to have a negative and significant effect, indicating that loan growth declines after macroprudential instruments are tightened (Table 5 , column 1). By contrast, the estimated coefficient of the CFM index is not significant. To assess more specifically what tools affect bank lending, the two MPP sub-indices (House and MPP excluding House) are entered separately in the regression. Only the House index is found to have a negative and significant coefficient, consistent with the results above from the macroeconomic panel estimates (Table 5 , column 2). This result is robust to the use of alternative estimation methods (Table 5 , column 5).
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To investigate whether the credit supply response to changes in macroprudential policies depends on bank characteristics, interaction terms are included among the regressors (Table 5 , columns 3 and 4). More specifically, the reserve requirement index (RR) is interacted with the deposit-to-loan ratio, to assess whether a tightening in reserve requirements has a larger impact on lending for banks whose funding relies more on deposit than on other sources. The estimated coefficients on the reserve requirement index RR and the interaction term RR*Deposit/Loan are found to be insignificant, indicating that higher reserve requirements are not very effective in dampening loan growth, regardless of banks' initial deposit-to-loan ratio (Table 5 , column 3).
Another interaction is tested for in a model specification that includes the sub-index CAPITAL and the interaction between CAPITAL and Tier1, to assess whether capital measures by themselves have an effect on loan supply and whether this impact depends on the bank's initial capitalization level. The estimated coefficients on these two variables are found to be insignificant, whereby the estimated coefficient on the MPP index excluding the CAPITAL component is significant, with the expected negative sign (Table 5 , column 4). The lack of apparent response of lending supply to the CAPITAL sub-index is probably due to the fact the capital measures captured by the index have been used quite infrequently ( Figure 5 ).
Impact of macroprudential policies and capital flow management measures on Asian banks' leverage
To investigate the impact of MPP and CFM measures on bank leverage, changes in the assets-to-equity ratio are regressed on its own lag, GDP growth, changes in the VIX index, the interest rate, and the MPP and CFM indices.
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The estimated coefficient on the MPP index is found to be negative and significant, indicating that such measures have on average helped dampen bank leverage in Asia. The estimated CFM index is instead found to be insignificant (Table 6 , column 1). Estimates of the impact of housing and non-housing-related MPP measures separately suggest that only 17 Given that the coefficient of the lagged dependent variable is not highly significant, to check for robustness the baseline model was also re-estimated with OLS, clustering the standard errors at the country level and obtaining an estimated variance-covariance matrix of parameters which is robust to contemporaneous correlation among banks within the same country. The main result on the significance of the House index was confirmed. 18 The empirical literature on determinants of bank leverage is very scant. The few examples include Gropp and Haider (2009) and Lim and others (2011) . the former have had a significant impact (Table 6 , column 2). This result is consistent with the estimates in Table 5 , indicating that only housing-related measures have a significant effect on bank loan growth supply. The estimates suggest that on average, a tightening of housing measures results in a small decline in leverage of 0.1 percentage points at a one-quarter horizon. The significance of the House index variable is confirmed also when the Arellano and Bover (1995), Blundell and Bond (1998) estimator is used (Table 6 , column 5).
The sub-index summarizing capital-related measures and its interaction with the outstanding leverage ratio are also included as separate regressors in an alternative model specification, in order to assess whether capital measures have been effective and whether their impact depends on bank outstanding leverage. However, the estimated coefficients on these variables turn out to be insignificant (Table 6 , columns 3 and 4).
VI. CONCLUSIONS
The paper has reviewed the use of macroprudential and capital flow management measures in Asia and their effect on macro financial variables, and thereby, possibly, systemic risk.
Drawing from a newly constructed database covering 13 Asian economies and 33 countries from other regions over 2000Q1 to 2013Q2, the paper finds that macroprudential measures have been used quite extensively in Asia, more than in other regions. This holds in particular for housing-related measures. Measures that have been quite common both in Asia and other regions include changes in reserve requirements on local currency deposits, while there has been little action in all regions regarding credit limits, dynamic provisioning, liquidity tools, consumer loans, and capital measures. Also, measures to discourage transactions in foreign currency and residency-based capital flow management policies have been used less frequently in Asia than in other regions.
The stance of macroprudential and capital flow management measures has been tightened over time, especially after 2006. Nevertheless, these policies have also been used as a counter-cyclical tool, as they were loosened at the height of the global financial crisis in 2009 in most regions, including Asia.
In advanced Asia, where monetary policy is sometimes constrained by various forms of fixed exchange rate regimes (e.g., Hong Kong SAR and Singapore), policy makers have increasingly relied on macroprudential and capital flow management measures to reduce systemic vulnerabilities from low domestic interest rates and strong capital inflows. In emerging Asia, instead, macroprudential and capital flow management tools and monetary policy have been complementing each other. In more recent years, they have moved in different directions, as inflation and asset price cycles diverged.
Notwithstanding limitations from data availability and quality, the empirical analysis on the effects of macroprudential and capital flow management measures, based on an event study, cross-country macro panel analysis and bank-level micro panel regressions, suggests the following conclusions:  Macroprudential policy actions appear to have contributed to reduce credit growth in Asia. In both the macro-and micro-econometric analyses, though, only housing-related measures are found to have had a significant impact. This may reflect the heavy use of housing-related measures in Asia compared to other domestic prudential tools. Changes in reserve requirements and in capital regulation are not found not to have had any significant effect on bank loan in the micro-analysis, a somewhat surprising finding that holds regardless of bank characteristics.

The CFM index summarizing measures to discourage transactions in foreign currency and residency-based capital flow management measures has not had any significant impact on overall credit growth in Asia.
 By contrast, CFM measures appear to have contributed to dampen housing price growth in the full country sample, but this finding is entirely driven by emerging Europe. For Asia, CFM and housing-related tools have been effective in reducing housing price inflation only in the country group that has used them more intensively, namely advanced Asia.
 CFM policies are found to have discouraged portfolio equity inflows in the full country sample, but not in Asia. By contrast, CFM and MPP measures are not found to have had any significant impact on debt inflows.
 Housing-related macroprudential policies have also helped dampen bank leverage in Asia, although their effect is estimated to be quite small.
